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Alterations to Leachate Stack Arrangements
Area 2 Docksway Waste Disposal Facility
Proposal
In response to numerous H&S and logistics concerns it is proposed that the 1m diameter leachate shafts at Area 2, Docksway Waste Disposal Site are retro-fitted with smaller diameter pipework to full depth. Issues with the existing arrangement have been discussed at length on site, and whilst it is recognised that the large diameter pipes allow generous access for pumping apparatus if required, it has been conceded that the H&S issues in particular are sufficiently severe to warrant a change-over to small diameter pipework. The need for large diameter pipes is partly negated by the fact that, with the exception of 2 isolated cells, the sub-cells at area 2 can be drawn down using every-day vactor pumps via their perimeter rodding points.
By way of justifying the alterations a summary of the identified problems inherent with the system is offered below:
· Gas extraction is kept deliberately low due to poor seals on large diameter lids, meaning a higher-than-necessary gas pressure at the shafts’ monitoring and sampling point. Emissions containing >500ppm hydrogen sulphide have been recorded, which is a lethal concentration if directly inhaled and above any safe working limits without the aid of breathing apparatus.
· Due to design flaws, removing the lids takes an undue amount of time, and there are no lifting attachments to enable mechanical lifting.  Loosening the seal and removing the lids requires two men working and lifting in intimate proximity to the toxic gas emissions.
· Open shafts are large enough for a worker to fall into if tight control is not exercised. Full understanding of the risks and close supervision is required for the changeover operation.
· Extending the shafts requires heavy plant to excavate safe working platforms and to lift large sections of pipe into place. Such plant is currently unavailable on site. Furthermore, the pipes are not equipped with viable lifting attachments, creating the need for questionable lifting techniques and difficult placement of the extension piece.


Installation
It is intended that the leachate shafts will remain available and serviceable as locations for future pumping access. As stated previously, 6 of the 8 existing shafts are superfluous for leachate pumping due to the proven ability to draw down from the perimeter rodding points, but should the need arise for drawdown at the two remaining isolated sub-cells, hydraulic pumps are available down to a diameter of 100mm, which will pump from a depth of 35m at a rate of approximately 1.5m3 per hour. Taking this fact, and constraints stated by the gas operators into consideration, an optimum diameter of 250mm is proposed.
The works are to be carried out by Jim Davies Construction Ltd, who have successfully undertaken all major works at the landfill, including lining, drainage infrastructure, capping and ancillary works. The team will be staffed by groundworkers experienced in landfill related specifications and practices.
The procedure will be overseen by Ian Fisher and Meirion Humphreys to ensure that materials are supplied as-prescribed and that working methods and risk control are appropriate and adhered to.
In order to provide appropriate robustness and longevity, pipe materials and methods for coupling will be as per the existing specification for basal leachate drainage. The outline method and design considerations are detailed below and at Appendix A. The shafts under consideration are plotted at Appendix B.
 Pipe Supply and Assembly
1. All pipework, geotextile and backfill material are to be provided as per Appendix 5/1 of the contract document. All clauses and conditions relating to leachate drainage are to be applied.
2. The first 3m section of pipe is to be perforated to provide 10% open area, and is to be wrapped in geotextile as per the contract specification.
3. The pipes are to be 250mm diameter PN10 HDPE, SDR 11 to prevent crushing during backfilling and shearing during handling and installation.
4. All joints are to be made using electro-fusion couplings. The pipes are to be mated square against each other to provide a flush, straight inside surface with no gaps larger than 10mm.
5. The pipe is to supplied straight (not coiled) in 6m lengths to ensure a true, vertical feed into the landfill mass.
Pipe Installation
1. It is possible for a worker to fall into the shaft if he were to lose his balance for any reason.
To reduce the likelihood of this happening it is essential that the contractor excavates the area surrounding the shaft so that a minimum of 1.2m shaft length extends above ground level.
2. The depth of the leachate shaft is to be dipped immediately prior to pipe assembly, and the new pipe assembled to provide a minimum of 1.5m excess pipe. The depth of the shaft should be indelibly marked onto the new pipe to provide a visual confirmation that the pipe is fed to the base of the shaft, or to within a minimum of 0.5m of the base.
3. The pipe assembly is to be strapped for transportation with due care to avoid stress at the joints.
4. The shaft is to be back-filled with non-calcareous backfill, as per the landfill’s basal drainage medium. The backfill should be fed slowly and evenly around the new pipe to allow even settlement and to minimise the potential for distortion of the pipe.
5. The top 0.75m of the shaft is to be backfilled with a bentonite plug to prevent gas escape, the drainage medium and bentonite being separated with a geotextile to prevent future clogging of the drainage medium. The bentonite can be supplied either as powdered or pellet form, but must be thoroughly mixed with a paddle mixer at a ratio of 25l clean water per 25kg bag. Cement additive will not be required.
6. The pipe is to be closed off immediately to prevent gas escape. Gas harvesting attachments are to be supplied and installed within one week of installation, and are to include an access point no smaller than 63mm diameter to allow dipping of leachate levels.
On-going Maintenance
Following the changeover, the smaller diameter pipework is to be adopted by Infinis, the on-site LFG operators. The extension process will then become part of their routine infrastructure maintenance. The leachate shafts provide a convenient point from which to harvest gas, particularly in areas of the site not yet ready for dedicated well drilling.
Infinis are well-versed and appropriately resourced in managing and undertaking such procedures as part of their daily operations and have a vested interest in creating a gas-tight pipe network, so it is envisioned that as well as being safer, the procedure will become more effective and efficient from the off-set. An improved gas extraction assembly will undoubtedly reduce gas pressure at the shafts, enabling safer extraction and safer monitoring.
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